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Abstract 
In Iran, the government pays subsidy on electricity consumption. So, the price of electricity in Iran is lower than its 
actual levels. Payment of subside on electricity consumption, increase the consumption of this energy carrier and 
also increase environment pollution as a result. This paper analyzes the short-term and long-term impacts of 
removing of electricity subsidies on environment pollution. To do so, the dynamic relation between electricity 
consumption and its price is estimated by using of an vector error correction model. The short – run and long – run 
price elasticity of electricity, show the impact of increase in electricity price due to removing of electricity subsidies, 
on its consumption and environment pollution in the short – and long run. The short-run and long-run price elasticity 
of electricity is –0.03 and –0.14 respectively. So, a 1% increase in prices of electricity due to removing of electricity 
subsidies, will decrease the electricity consumption and its environmental pollution about 0.03% and 0.14% in the 
short and long-run respectively. 
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
In Iran, price of electricity is set by government. This price is lower than it international level. Lower price of 
electricity relative to other consumption goods and production factors had increased the growth rate of electricity 
consumption and environmental pollution. According to the economic theories, low relative price of the electricity 
directly and indirectly has affected the electricity demand. So, removing of electricity subsidies and adjustment of 
electricity price has an important role on pollution emission. In this paper, precisely effects of removing of 
electricity subsidies and increasing of electricity price on electricity demand and environmental emission will be 
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analyzed using a dynamic econometric model. The model is an error correction version of auto regressive 
distributed lag models. In this paper, for running of econometric model annual data between1970-2008 has been 
used. 
Based on the estimated models, short –run and long –run relationships between electricity demand and its price 
will be analyzed. Finally, environmental impacts of removing of electricity subsidies and increasing of electricity 
price will be described using the short-run and long –run price elasticities.  
2. The relationship between demand and prices of electricity in the short and long–run 
An error correction version of ARDL models are used in analyzing of short and long-run relationship between 
demand of electricity and its price. This dynamic model has been introduced to economic literature by Philips for 
the first time and then by other economist like Hendry [1]. The statistical base of such models is existence of co 
integration between the variables. The error correction version of ARDL model determines long-run relationship 
between variables. In this model short – run behavior of variables is related to the value of long-run equilibrium 
between them. In the other hand, this model explains that how long-run disequilibrium between variables will affect 
their short-run dynamic changes [2]. 
Establishing of an error correction version of ARDL for electricity demand requires monitoring of electricity 
demand determinants. Economic, technical, cultural and social factors are the main determinants of electricity 
demand. 
Production technology, capacity utilization and average life of machineries are as technical factors; and income, 
preferences, relative prices, wealth and expectations are as economic factors in determining the electricity demand. 
In Iran there exist an expanded resources of crude oil, natural gas and coal. So, a group of people in Iran believe that 
in order to use of this relative advantages share of electricity cost in their firms production costs and household 
expenditures must be smaller in respect to other countries. This belief has an importance role in lower prices of 
electricity and high growth rate of its consumption in Iran. Population and it’s combination are the social 
determinants of electricity consumption in macro level especially in residential sector.  In Iran, crucial increase in 
population growth rate and increasing of the share of urban population had a large effect on electricity consumption. 
Relative price of electricity and consumers incomes have the most effect on electricity demand. So, these 
variables are used in the electricity demand modeling and the error correction version of ARDL model for electricity 
is as bellow: 
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Where, LED2 is logarithm of demand for electricity and LRPEC2 is logarithm of real price for these energy 
carrier. To Convert the nominal price into the real price consumer price index is used. LRGDP is logarithm of Real 
GDP. ' denotes the first difference of variables. I (1,p) is a coefficient which implies adjustment speed of deviation 
from long- run equilibrium. ECT is error correction term, ut is disturbance term and T is time trend. P is  the lag of 
first difference of LED2 and q2 is the lag of 'LRGDP. J, O , E, E*  And I* are fixed coefficients.  
Ordinary econometric approaches in estimation of time series models can be used only if the variables are 
stationaryb. With non-stationary variables it is possible to have a high value of R2, c even if there isn’t any significant 
economics relationship between variables and wrong inference may come out [3]. Of course whether some of the 
variables are integrated of degree zero I(0) and other are integrated of degree one I(1), error correction version of 
b - If average, variance and autocorrelation coefficient of a variable are constant, it is stationary. 
c - In a spurious regression R2 is high and near to one but Durbin-Watson statistic is low and near to zero. Mainly if D.W <R2, 
probability of having a spurious regression is very high. 
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ARDL model can be used [4]. Using Dickey – fuller unit root test for the above models indicates that some of the 
variables are I(0) and others are I(1). So if there is a co integration vector between variables in each model they can 
be estimated without any anxiety of spurious regression. 
Number of observation is limited. So it is considered that the most lag length of variables is two. F statistic test 
shows that the second lag of first difference of variables are not significant statistically, so the most lag length of the 
first difference of variables is considered to be one and the error correction form of ARDL model for electricity is as 
bellow: 
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Optimal lag of variable are selected according to Schwarz – Bayesian criterion. According to SBC the optimal lag 
of variables in electricity demand model is one. Coefficient of the first lags of LRPELC2 doesn’t have correct sign, 
so the first lag of this variable has omitted. Thus P, q1  and q2 in electricity demand model are one, zero and one. 
At the second stage the existence of the long-run relation between the variables under investigation is tested by 
computing the F-statistic for testing the significance of the lagged levels of the variables. We should say that 
asymptotic distribution of this F-statistic is non-standard irrespective of whether the regressors are I(0) or I(1). So, 
testing the significance of the first lag of variable level is done by using tabulated which has been provided by 
Pesaran and et al (1996). Testing results point out that there exist a long-run relation between LED2, LRPEC2 and 
LRGDP. So in the electricity demand model, existence of a long-run relationship between level of variables is 
confirmed [5] to [10].  
The estimated coefficients of variables in error correction form of ARDL (1,0,1) in the electricity demand model 
is as bellow: 
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                          LRGDPLRPECTLEDecm 26964.213834.064324.2  
In the estimated electricity demand model not only all of the variables have correct sign but also all of them are 
significant at 0.95 significance level. The coefficient of error correction term is –0.19. It shows that if a deviation 
from long run demand curve happens as a result of a shock, the adjustment speed toward long-run equilibrium will 
be 0.19 and full adjustment of deviation takes about 5 years. 
3. Environmental impacts of removing electricity subsidies and electricity price increasing 
In the error correction form of ARDL model established for electricity demand, all of the variables are 
expressed in the logarithmic form. Thus coefficients of real price and income in the long-run relation are long-
run elasticties of price and income and in the short-run relation are short–run price and income elasticities, 
respectively. So in the electricity demand model, the coefficients of 'LRPEC2 and LRPEC2 are short-run and 
long-run price elasticites showing the percentage change in short- and long-run demand for electricity due to one 
percent change in prices of electricity.  
In short term and long term the price elasticities of electricity demand are equal to –0.03 and –0.14 . Thus if the 
real price of electricity increase by one percent, at short term in which the technological improvement in electricity 
appliances is impossible, the consumption of electricity will decline by 0.03 percent. Consequently the 
environmental pollution caused by fuel consumption in gas, steam, diesel and combined cycle power plants will 
decrease by 0.03 percent every year. In the long-run when improvement in the technology of electricity appliances is 
possible, the annual electricity consumption will decline by 0.14 percent when it’s real price increase one percent. 
So if the share of different kinds of power plants in total electricity generation remains constant, a one percent 
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increase in the real price of power plants fuel will decrease environmental pollution of power plants by 0.14 percent. 
It is seen that long-run price elasticities of demand for electricity  is very bigger than its short-run elasticities. So 
decreasing in the amount of  pollution emission which is caused by an electricity price increase due to removing of 
electricity subsidies, in long-run is more than in the short-run. Since in the long-run substitution of more efficient 
energy appliances and equipments and installation of pollution controller equipments is possible, so this consequent 
is explainable theoretically and consistent with realized facts. 
It is obvious from this description that impact of an increase in the real price of electricity due to removing of 
electricity subsidies is attention able. If by removing of electricity subsidies the price of electricity increase 400%, in 
the short-run and long-run the demand for electricity will decrease 12% and 56% respectively and environment 
pollution in Iran due to electricity consumption will decline  at the same rates in short-run and long-run . 
4. Conclusion 
Estimated error correction form of ARDL model for electricity demand pointed out that price elasticities of 
demand for this energy carriers in the long-run is very bigger than in the short-run. Thus annual decline of pollution 
emission due to removing of electricity subsidies in the long run is more than short-run. 
Price elasticities of demand for electricity in Iran in the short-run and long-run indicate that by removing of 
electricity subsidies in Iran the demand for electricity and environment pollution due to electricity consumption in 
this country will decline12% and 56% in short-run and long-run respectively.   
Increasing of electricity real prices in the beyond of other cultural, social and technical factor can play a great role 
in decreasing of electricity consumption and pollution emission.  
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